A GCN4 variant with a C-terminal basic region binds to DNA with wild-type affinity.
Basic-region leucine zipper (bZip) proteins contain a bipartite DNA-binding motif consisting of a leucine zipper dimerization domain and a basic region that directly contacts DNA. In all naturally occurring bZip proteins, the basic region is positioned N-terminal to the leucine zipper. We have designed a series of model bZip peptides in which the basic region of the yeast transcriptional activator GCN4 is placed C-terminal to its leucine zipper. DNA-binding studies demonstrate that the optimal reverse GCN4 (rGCN4) peptide is able to bind specifically and with wild-type affinity to DNA despite this unnatural arrangement of the two subdomains. These results suggest that a thermodynamic basis for the observed N-terminal positioning of the basic region relative to the dimerization domain is unlikely.